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100 & 300 AREA UNIT MANAGER MEETING MINUTES
Groundwater, Source Operable Units, Facility (D4 and ISS), and Mission Completion
May 8, 2008
Washington Closure Hanford (WCH) Building, 2620 Fermi Drive, Richland, Washington

ADMINISTRATIVE

e Next Unit Manager Meeting (UMM) - The next meeting will be held June 12, 2008 at the
Washington Closure Hanford (WCH) Office Building, 2620 Fermi Avenue, Room C209.

e Attendees/Delegations - Attachment A is the list of attendees. Representatives from each agency
were present to conduct the business of the UMM. Attachment B documents any delegations
received from the agencies.

e Approval of Minutes — The April 2008 meeting minutes were approved by the U.S. Environmental
Protection Agency (EPA), Washington State Department of Ecology (Ecology), and U.S. Department
of Energy, Richland Operations Office (RL).

e Action Item Status - Status of action items was performed, and updates provided (Attachment C).

e Agenda: Attachment D is the meeting agenda.

EXECUTIVE SESSION (Tri-Parties Only)

No executive session was held.

100/300 AREA GROUNDWATER

Attachment 1 provides a status or information. No issues were identified, and no actions were
documented. .

Agreement 1: Attachment 2 is a copy of the “Treatability Test Plan Addendum for 100-NR-2
Groundwater Operable Unit,” DOE/RL-2005-96, Addendum. This addendum was approved by RL and
Ecology. Also provided in Attachment 2 is the “Field Test Instruction.”

Agreement 2: Attachment 3 documents EPA approval of and Ecology concurrence with the identified
100-KR-4 pump and treat system expansion well locations.

SYSTEMATIC PLANNING PROCESS FOR RIVER CORRIDOR

No updates provided. No issues were identified, no agreements were documented, and no actions were
documented.

MISSION COMPLETION PROJECT
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Attachment 4 provides a status or information. No issues were identified, no agreements were
documented, and no actions were documented.

GROUNDWATER/SOURCE INTEGRATION

Attachment 5 provides a status or information on the action items from the 5-year review. No issues were
identified, no agreements were documented, and no actions were documented.

100/300 AREA FIELD REMEDIATION CLOSURE (FR)

Attachments 6 through 12 provide a status or information on various Field Remediation Project Areas, as
well as agreements. Attachment 6 covers 100-F. Attachment 7 documents an agreement. Attachment 8
covers 300-FF-2. Attachment 9 covers 100-B/C. Attachment 10 covers 118-K-1. Attachment 11 covers
100-D. Attachment 12 covers the schedule for sampling and design. No issues were identified, and no
actions were documented.

Agreement: Attachment 7 documents EPA approval to backfill 118-F-6.

DEACTIVATION, DECONTAMINATION, DECOMMISSION, DEMOLITION (D4)/ INTERIM
SAFE STORAGE (ISS)

Attachment 13 provides a status or information for the 100 Area and Attachment 16 provides a status or
information for the 300 Area. No issues were identified, and no actions were documented.

Agreement 1: Attachment 14 documents RL and Ecology agreement on changes to the “Removal Action
Work Plan for 105-N/109-N Building Interim Safe Storage and Related Facilities,” DOE/RL-2005-43.
These changes focus on providing additional language to the subject plan regarding materials and
equipment handling methods within the safe storage enclosure.

Agreement 2: Attachment 15 documents EPA approval for air monitoring requirements during 100-B
reactor roof replacement.

SPECIAL TOPICS

No special topics were discussed.
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100/300 Area UMM

Action List
May 8, 2008
gz::d(c()))(/) A;t:')n Co. Actionee Project Action Description Status
RL shall develop the instructions|Open: 4/12/07;
for documenting D4 completions|Action: Ongoing
in the 100 and 300 Areas where |action, and are
no known waste site is under  |[still under
the building, and no releases to |development.
soil are documented or Instructions are
expected based on existing developed and
data. These instructions shall |is complete for
@) 300-008 |RL T. Post 100/300 Area |be added into the respective the 300 Area.
Removal Action Work Plans RL will submit a
after review and approval from [TPA Section
the respective lead regulatory  |9.0 document
agency for the specific Removal |change notice
Action Work Plans in the 100  |for the 100
and 300 Areas. Area.
RL/Fluor Hanford Inc. (FH) will |Open: 1/10/08;
review the extraction network for|Action: RL will
the 100-H pump and treat provide Ecology
system, and provide with the entire
recommendations to Ecology for|100-HR-3
optimization. optimization in
the fall 2008.
(@) 100-149 |RL J. Hanson |100-H RL plans to
meet with
Ecology by end
of May 2008 on
efficiency
options.
RL shall provide EPA with an Open: 1/10/08;
updated Sampling and Analysis |Action: Internal
Plan (SAP) for the 300-FF-5 reviews are
o 100-150 |RL M. 300-FF-5 Operable Unit. complete, and
Thompson RL plans to
provide to EPA
by end of May
2008.
RL will schedule a meeting with [Open: 1/10/08;
Ecology on coordinating Action: Meeting
O 100-152 |RL T. Post 100-N between D4 and FR activities at |has not been
the 100-N Area. scheduled.




100/300 Area UMM

Action List
May 8, 2008
é)'z::;%)(l) Aﬁ::.m Co. Actionee Project Action Description Status
RL shall schedule a meeting Open: 1/10/08;
with EPA and Ecology to Action: No
discuss potential additional meeting
; institutional controls at specific |scheduled yet.
@) 100-153 |[RL C. Smith 100 Area waste sites (e.g., concrete or
other physical markers at 118-B-
1 burial ground).
RL shall brief EPA and Ecology |Open: 1/10/08;
5 on alternative exposure Action: RL has
= 00000 R . Guerde | [200Ama scenarios for the 300 Area. scheduled a
meeting.
RL will commit to sample wells |Open: 2/14/08;
199-K-27 and 199-K-109A prior |Action: Wells
to decommissioning the wells; |were sampled
Sr-90 is specifically requested |and data results
X [|100-154 [RL  |J.Hanson |100-K i S pereing. Dats
was provided,
and item closed
at 4/10/08
UMM.
RL shall meet with the EPA Open: 2/14/08;
project managers on project Action:RL
specific funding for Fiscal Year |[reported this is
X 100-155 |RL Charboneaus|All 2009. actively being
worked. ltem
closed at
4/10/08 UMM.
RL will provide EPA and Open: 3/13/08;
Ecology a draft of the proposed |Action: A draft
non-significant change (i.e., was provided,
letter to file) to the 100-HR- and item closed
X 100-156 |RL J. Hanson |100-H/100-K |3/100-KR-4 Record of Decision |at 4/10/08
regarding the continued use of |UMM.
the In-Situ Redox Manipulation
(ISRM) lined-pond.
RL requested EPA to provide  |Open: 3/13/08;
direction or assist in determining|Action:ltem was
X 100-157 |EPA R. Lobos 100-F a path forward for addressing  |closed at

128-F-2 below the ordinary high-
water mark.

4/10/08 UMM.




100/300 Area UMM

Action List
May 8, 2008

Open (O)/ Action - z . -

Closed (X) No. Co. Actionee Project Action Description Status
Ecology will schedule a meeting |Open: 4/10/08;
with RL to discuss well Action: Item
variances, and RL will provide |remains open,

0] 100-158 |ECY J. Price General information to Ecology & Ecology still
beforehand. awaiting
information.
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100/300 Area Unit Manager Meeting
May 8, 2008
Washington Closure Hanford Building
2620 Fermi Avenue, Richland, WA 99354
Room €209; 1:00-4:30 p.m.

1:00 - 1:30 p.m. Executive Session (Tri-Parties Only):

o None

1:30 p.m. - 1:45 p.m.  Administrative:

o Approval and signing of previous meeting minutes (April 2008)
o Update to Action Items List
o Next UMM (6/12/2008, Room €209)

1:45 - 4: 30 p.m. Open Session: Project Updates:

o 100/300 Area Groundwater (Jim Hanson/Ann Shattuck)

o Systematic Planning Process (B. Charboneau)

o Mission Completion (Jamie Zeisloft/John Sands/Jeff Lerch)

o Groundwater/Source Integration (All)
o 5-year review update (Jim Hanson/Alicia Boyd)

o 100/300 Area Field Remediation and Closure (FR)
o 100-F (Chris Smith/Rex Miller)
300-FF-2 (Chris Smith/John Darby)
618-10/11 (Chris Smith/Scott Parnell)
100-B/C (Chris Smith/Dean Strom)
118-K-1 (Chris Smith/Nelson Little)
100-D (Tom Post/Mark Buckmaster)
100-H (Tom Post/Mark Buckmaster)
100-IU-2/IU-6 (Chris Smith/Rich Carlson)
Sampling and FR Design (Chris Smith/Jason Capron/Rich Carlson)

O 0O 0O OO0 O O

o

v
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~
—
wn
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300 Area D4 (Rudy Guercia/Megan Proctor)
100 Area D4 & ISS (Tom Post/Chris Smith/Dan Saueressiqg)

(o]
o]

o Special Topics
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100/300 Areas Unit Managers Meeting,
May 8, 2008

100-NR-2 Groundwater OU - Russ Fabre

Apatite Barrier Injections

- Comments have been incorporated to the Addendum to the Treatability Test Plan
DOE/RL-2005-96 Revision 0.

- Construction of the six Ringold formation wells was completed on May 2, 2008.

- Interim report on the low concentration injections has been completed and is in internal
review. Data gaps were identified and are being corrected. Document should be
available for external review May 19, 2008.

- Infiltration gallery and phyto remediation contract releases have been issued to PNNL,
research work to continue.

- Eco-Risk assessment report comments by Ecology are being reviewed and will be
dispositioned.

- Planning for the first three pilot injection wells is ongoing with the planned injection
date of May 28, 2008.

100-KR-4 Groundwater OU - Julie Robertson

Monthly monitoring of cultural resources for 100-KR-4 was performed on 4/25/08. A pair
of vehicle tracks was observed going about three feet off the north side of a KX extraction
well pad and into undisturbed soil on the lower terrace. No cultural resources were
observed. The project is evaluating installation of a physical barrier to prevent similar
events from occurring in the future.

100-KR-4 Remediation Treatment Status

— For the period of April 1-30, 2008:
« System operated normally.
« Total average flow through the system was approximately 278 gpm.
« Average influent hexavalent chromium concentration was 41 pg/L.

KR-4 Expansion
Construction is proceeding at KX. Construction activities have focused on road
crossings and work at the KX main process building during April. Delivery of the KX
ion exchange trains is anticipated to occur in May.

— Drilling and well completion activities have concluded at all 19 existing KX wells. The
Tri-Party Agencies agreed upon locations for four replacement KX injection wells on
April 15,2008. The proposed locations and piping routes were walked down with
archaeologists and Tribal representatives on April 23, 2008. Some concerns were
identified regarding the piping routes, and changes were proposed during the walk
down to respond to the concerns. The cultural review process is ongoing.

— A TPA change notice related to the start-up of the KX system has been drafted and is in
RL review. A TPA change notice to add the four new KX injection wells to the
HR3/KR4 waste management plan (DOE/RL-97-01) has also been drafted and is in RL
review.

KW Groundwater Remediation

©



100/300 Areas Unit Managers Meeting,
May 8, 2008

— KW remediation treatment status for the period of April 1-30, 2008.
« System operated normally.
« Total average flow through the system was approximately 100 gpm.
. Average influent hexavalent chromium concentration was 81 pg/L.
~  The Sampling and Analysis Plan for drilling four new wells in the vicinity of the
105-KW reactor has undergone RL review. RL comments are being incorporated.
- On April 24, 2008, RL and EPA agreed upon locations for the four new wells.

100-KR-4: K-Basins Monitoring Task—Duane Horton (FH)

« Leak Detection Monitoring Results:

The most recent results for monthly sampling of wells close to the KE Basin are for
samples collected in March 2008. Results are on level concentration trends with recent
data.

The April monthly sampling for three wells downgradient of the KE Basin did not occur
due to the large number of wells scheduled and limited resources during the month.
There is no indication of groundwater impacts attributable to leakage of shielding water
from either Basin.

« Monitoring Well Network:

Routine quarterly sampling of K-Basins network wells did not occur in April as scheduled

due to the large number of wells scheduled for the month and limited resources. The wells

are being sampled this week.

The next routine quarterly sampling of K-Basins network wells is scheduled for July 2008.

Results from the routine quarterly sampling in January 2008 are on trend with previous

results.

_  Nitrate exceeds MCL in four wells, tritium exceeds the MCL in two wells,

chromium, exceeds the MCL in three wells, strontium-90 exceeds the MCL in two
wells, and gross beta exceeds the MCL in two wells.

« Reporting:

The most recent quarterly, RCRA groundwater report was for July, August, and September
2007 (SGW-36499). The fourth quarter report is in external review.

The fiscal year 2007 annual groundwater report (DOE/RL-2008-01) is available at
http://www.hanford.gov/cp/gpp/library/gwrep07.

100-HR-3 Groundwater OU - Ron Jackson

Remediation Treatment Status
- For the period April 1-30, 2008:
. The system operated normally. Extraction wells H4-4 and H4-63 were down for
two to four days due to either low river stage or faulty AFD problem.
. Total average flow through the system was approximately 166 gpm.
« Average influent hexavalent chromium concentration for H Area was
approximately less than 0.018 mg/L.
. Average influent hexavalent chromium concentration for D Area was
approximately 0.155 mg/L.



100/300 Areas Unit Managers Meeting,
May 8, 2008

« Remediation Optimization Process

—  The internal review of the draft DR-5 performance evaluation report is planned to start
in mid-May.

— RPO team currently reviewing project documents associated with the various remedial
actions and treatability test to support the 100-D Area technology/cost evaluation report
and above ground process optimization. This review will integrate components of the
100-D Area CSM.

—  Provided to RL an evaluation of potential modifications to the HR-3 pump and treat
system in terms of adding additional extraction and/or injection wells.

— A Chromium Remediation Technology Exchange Workshop was held on April 9-10.

A workshop summary report is due in July 2008.

— A Groundwater-Columbia River Interactions Technical Workshop was held on April
16-18. The results and recommendations will be provided in workshop summary report
which is due in July 2008.

+ DR-5 Treatment Status
- For the period April 1-29, 2008:

« Extraction well 199-D5-20 was down for approximately 10 days in April due to
pressure transducer problems. The well was redeveloped during this period.

« Total average flow through the system was approximately 41 gpm.

« The average influent hexavalent chromium concentration was approximately 0.725
mg/L.

. A process optimization effort is underway to identify actions required to modify the
DR-5 processing system to eliminate discharge to the ISRM pond. Initial results
show that the current 400% excess phosphate can be reduced to ~15% and the
neutralization endpoint should be adjusted from 9.0 to ~10.5, reducing setting time
and increasing precipitation efficiency. Tests to evaluate the effect of temperature
were completed demonstrating that the temperature had no effect on the
precipitation rate of efficiency.

« “Horn” Investigation
- The second round of groundwater samples from the recently installed monitoring wells
(21) is underway.
- Continue to install pressure transducers as we received equipment from the vendors.
- Continue to gather data and prepare figures in preparation of the “Horn” investigative
report. This report is due to RL in September.

« Summary of ISRM Status
- 31 ISRM wells were sampled in March and April. Hexavalent chromium
concentrations were slightly greater in most wells compared to the same period last
year and February 2008 quarterly results. The River remained low during this period.

« EM-22 Technology Projects
- Investigation for mending ISRM Barrier: Detailed laboratory geochemical and iron
injection tests have been completed. Reports on this work are being prepared, and
design of the injection system has been initiated.



100/300 Areas Unit Managers Meeting,
May 8, 2008

- EC Treatability Test: The Treatability Test report is being revised to incorporate RL
comments. The decisional draft will be submitted to RL for review by their consultant.

- Began drilling the third of four new wells planned to further refine the chromium
source in 100-D. No significant vadose zone contamination has been encountered. The
second well drilled, between the two “hot” wells, had approximately 5,000 ug/L
hexavalent chromium in a sample collected after well development.

- A draft Field Investigation Plan for investigation of chromium sources in the northern
100-D plume was submitted to Ecology for their review, comment, and approval on
April 30™.

- Groundwater around the biostimulation wells is being sampled twice a month. The
groundwater is maintaining a reduced condition.

300-FF-5 Operable Unit—Bob Peterson and Ron Smith
e Operations and Maintenance Plan Activities

- 300 Area Subregion: Additional lab results for the December 2007 sampling event continue
to be loaded into HEIS. Quarterly sampling occurred during March, and monthly sampling
continues at several wells that support the RCRA program. No new information on
conditions downgradient of the 618-7 burial ground, where remediation activities began in
February. (A January result for uranium in groundwater at well 399-8-5A is elevated
compared to historical trends.)

- 618-11 Burial Ground Subregion: The most recent contaminant of concern results are for
samples collected in January 2008. (Tritium at 699-13-3A, adjacent to the burial ground,
has remained in the range 900,000 ~ 1,000,000 pCi/L for the last several sampling events.)
Some results are now becoming available for samples collected in March.

- 618-10 Burial Ground Subregion: Results are now becoming available for samples
collected in February. (Uranium remains well below the drinking water standard, and
tributyl phosphate remains very low or nondetected.)

- Update to Sampling and Analysis Plan (DOE/RL-2002-11, Rev. 1): Final revisions are
being made.

e Remediation Strategy Development (formerly the Phase III Feasibility Study)

- A report describing the remediation strategy for uranium in groundwater beneath the 300

Area is in draft form and scheduled for delivery to Fluor in early June.
e Other Activities

- VOC Investigation: Work continues on a report describing the results of this investigation.
The report will include the results of some very recent sampling in the river environment.

- Systematic Planning for the 300 NPL Site: Preliminary discussion has been held on a) key
issues/information needs, b) working assumptions, and c) a timeline leading to developing
the RI/FS work plan. The initial systematic planning workshop is tentatively scheduled for
June.

- Integrated Field-Scale Challenge Project, 300 Area: A workshop involving all participants
in this 300 Area test site was conducted on April 29-30, 2008, at the EMSL (contacts: John
Zachara or Mark Freshley).




100/300 Areas Unit Managers Meeting,

May 8, 2008
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100-BC-5 Operable Units—Mary Hartman
All of the wells have been sampled as scheduled. Data are being loaded into HEIS. The map on
the following page shows well locations.

In well 199-B5-1, located in central 100-B/C Area, chromium (16 pgL), tritium (7,200 pCi/L), and
specific conductance (319 pS/cm) remained comparable to last year. Gross beta declined from last
year. This well showed evidence of dilution with clean water from 2002 to 2006.

199-B5-1 Specific Conductance (uS/cm) 199-B5-1 Gross beta (pCilL)
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100/300 Areas Unit Managers Meeting,
May 8, 2008

Tritium concentrations continued downward trends in two wells in northeast 100-B/C Area that
previously showed “spikes™ in tritium. The concentrations were 13,000 pCi/L in well 199-B4-1

and 12,000 pCi/L in well 199-B5-2. The cause of the previous spikes has not been identified.
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100/300 Areas Unit Managers Meeting,
May 8, 2008

100-FR-3 Operable Unit—Mary Hartman

New aquifer tubes have been installed at five locations along the 100-F Area shoreline. Two of
these locations were sampled in April and the others are being sampled this week. Some of the
data from the April samples have been loaded (mostly field data): C6302/C6203 and
C6306/C6307. These sites are located generally downgradient of the 116-F-9 trench. Results are
consistent with nearby wells and aquifer tubes. Tritium and strontium-90 were undetected in the
one tube reported so far (C6307).

Aquifer Tube Installations — Jane Borghese
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100-NR-2 Apatite Treatability Test Plan Implementation
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1.0 Introduction

This addendum to the Strontium-90 Treatability Test Plan for 100-NR-2 Groundwater Operable
Unit (DOE-RL-2005-96) describes the plan for conducting higher concentration injections for
apatite formation at the 100-N Area Treatability Test site (see Figure 1-1). The injection solution
consists of a mixture calcium, citrate, and phosphate (calcium chloride, trisodium citrate, sodium
and ammonium phosphates, and a sodium bromide tracer). A low Ca-citrate-phosphate
concentration solution for apatite formation was injected into the shallow aquifer in 10 injection
wells shown in Figure 1-1 during FY06 and FY07 and performance monitoring is underway.
The objective of the low concentration apatite solution injections was to stabilize the 23 such
that mobilization, and thus peak *’Sr concentrations, are reduced during subsequent high
concentration injections. The higher concentration formulation will be designed to provide for
significant reductions in aqueous °°Sr concentrations and long-term %Sr treatment. The Ca-
citrate-phosphate solution causes temporary increases in the aqueous *Sr concentrations due to
desorption of *°Sr from the sediments which is controlled by the ionic strength of the solution,
particularly the calcium concentrations. The two step process, low concentration injections
followed by higher concentrations, was developed to minimize the increase in aqgueous 0gr
concentrations in the aquifer while providing for sufficient apatite for long-term OSr treatment.

With the presentation of the Evaluation of *’Sr Treatment Technologies for the 100 NR-2
Groundwater Operable Unit (Letter Report; Fluor/CH2M HILL, 2004) at the December 8, 2004,
public meeting, U.S. Department of Energy (DOE), Fluor, Pacific Northwest National
Laboratory (PNNL), and the Washington Department of Ecology (Ecology) agreed that a likely
response scenario for groundwater remediation at 100-N is apatite sequestration as the primary
treatment, followed by a secondary treatment, or polishing step, if necessary (most likely
phytoremediation). Since that time, the agencies have worked together to identify which apatite
sequestration technology has the greatest chance of reducing Sy flux to the river, for a
reasonable cost. In July 2005, aqueous injection, (i.e., the introduction of apatite-forming
chemicals into the subsurface) was endorsed as the preferred method by the Innovative
Treatment & Remediation Demonstration Program (ITRD) to undergo a Treatability Test under
the Interim Record of Decision for 100-NR-2. Studies are in progress to assess the capability of
aqueous injection to address both the vadose zone and the shallow aquifer along the 300 feet of
shoreline where *°Sr concentrations are highest.

The results of laboratory studies conducted with the Ca-citrate-phosphate solution and sediments
from the 100-N Area are described in Szecsody et al. (2007). Laboratory experiments with
higher concentration solutions are ongoing. An interim report on the 100-N Area treatability test
site, field tests, and performance results to date for the low concentration Ca-citrate-phosphate
injections conducted in 2006 and 2007 is currently being prepared and will be ready for public
release in FY0S.

Two pilot test sites at the east and west end of the treatability test site (see Figure 1-1), which are
equipped with extensive monitoring well networks, were used for the initial low concentration
formulation injections to develop the injection design for the remaining portions of the barrier.
One (or both) of the pilot test sites will be used for the initial high concentration apatite injection
to assess the side effects of the process prior to continuing with the remaining barrier well
injections.



This addendum includes the following sections: the nominal design for field implementation for
injections of the higher concentration solution, sampling and analysis plan, and schedule. Field
test instructions will be developed prior to these high concentration injections that will
incorporate results from ongoing laboratory experiments and design analysis and provide a
detailed description of field test operational parameters and procedures.

2.0 Field Injections of High Concentration Ca-Citrate-PO4 Solution

The primary objective for development of the high concentration injection formulation is to
maximize the amount of apatite formation providing long-term treatment while limiting the
temporary increase in %S¢ caused by the injection solution. The final low concentration injection
solution used for barrier emplacement in 2007 is shown in Table 2.1. The nominal formulation
for the high concentration injections is shown in Table 2.2. As indicated, the nominal
reformulation concentrations are 4x that of the final low concentration formulation. The high-
concentration formulation will be finalized prior to field deployment of the technology and
documented in an injection specific field test instruction.

The final high-concentration formulation will be determined from the laboratory tests currently
in progress. The field implementation approach is to first use the high-concentration formulation
in an injection in one (or both) of the pilot-test sites with monitoring in the wells at the site up to
two weeks following the injection. A rapid turn-around for gross beta analysis will be used to
assess the *°Sr increase at the site. After reviewing the early results, a decision will be made by
DOE/RL and concurred with by Ecology on whether to proceed with the high-concentration
formulation injections in the remaining treatability test wells. This schedule is compressed in
order to take advantage of the limited high river stage period.

2.1 High Concentration Formulation

Three different low concentration formulations were tested at the 100-N Area pilot test sites
during 2006 and 2007, with the obj ectlve of maximizing the amount of phosphate while
minimizing the temporary increase in St concentration. Based on preliminary performance
monitoring data, the low concentratlon formulation shown in Table 2.1 (i.e., final Ca-citrate-PO4
formulation) resulted in a mean peak 9Sr concentration increase, relative to mean baseline
measurements at the pilot test sites, of 2.75 times at the pilot #1 site (range of 0.66 to 6.9 times)
and 2.33 times at the pilot #2 site (range of 0.41 to 5.53 times). These data are shown in Tables
2.3 and 2.4 for Pilot test #1 and Pilot Test #2, respectively. Some of the reduction in observed
peak gy during the second injection at the pilot test sites may be attributed to apatite formation
and *°Sr inclusion from the earlier injections at these sites.

The nominal high concentration injection formulation of four times the final low concentration
formulation was developed using the following ratlonale
- field measurements at the pilot test 51tes for *°Sr peak concentrations
- estimated 50% decreasing in peak ° 93r concentrations for sediment treated with the low
concentration formulation (preliminary results from sequential Ca-citrate-PO4 injections,
see Table 5.2 and 5.27 in Szecsody et al., 2007)




Laboratory studies are in progress using 100-N Area sediment treated with low concentration
Ca-citrate-phosphate solution in January 2007, and then subjected to a range of high
concentration solutions to determine the final composition of the high concentration Ca-citrate-
phosphate solution. These studies are focused on initial short term aqueous Sr concentration
increases during solution injection (< 24 h), subsequent Sr decrease over 30 day groundwater
injection period, and the amount of apatite formation that occurs, for different formulations over
the range of concentrations (PO4 from 20 mM to 60 mM) listed in Table 2-2. Some column
experiments are also investigating the addition of fluoride to increase the apatite precipitation
rate.

2.2 Injection Volumes and Rates

Field testing at the 100-N Area Apatite Treatability Test Site showed that the barrier can be
subdivided into two portions based on the overall well capacity and contrast between the
Hanford and Ringold hydraulic conductivities. The upstream portion, between injection wells
199-N-138 and 199-N-141 (see Figure 1-1), had relatively lower overall well specific capacity
estimated from well development data, which was also reflected in observed well efficiencies
during the low concentration injection operations, and a smaller contrast in hydraulic
conductivity between the Hanford and Ringold Formation (based on injection tests at the Pilot #1
Test site [199-N-148]). The downstream portion, between injection wells 199-N-142 and 199-N-
137, had overall higher well specific capacity and a larger hydraulic conductivity contrast
between the Hanford and Ringold Formations (with the Hanford hydraulic conductivity values
greater in the downstream portion than the upstream portion) based on the well development data
and injection tests at the Pilot #2 Test site (199-N-147). The hydraulic conductivity contrast is
important because it controls the radial extent of the injected reagent in the Hanford and Ringold
Formation when using injection wells that are screened across both formations.

Based on the results of the Pilot #1 Test Site injections, an injection volume of ~120,000 gallons
is required for the injection wells in the upstream portion of the barrier for sufficient overlapping
coverage for the 30-ft injection well spacing. Since the contrast between the hydraulic
conductivity between the Hanford and Ringold formations is low in this portion of the barrier,
these wells should be injected during high river stage conditions to treat the uppermost portion of
the unconfined aquifer while also providing adequate treatment in the Ringold treatment zone.

Results of the Pilot Test #2 site injection and other injection wells over the downstream portion
of the barrier demonstrated the need for injection wells screened only in the Ringold portion of
the treatment zone (see Section 2.5). Low river stage injections over this portion of the barrier
that were targeted on the Ringold formation resulted in excessive regent loss to the Hanford
formation, thus requiring very large injection volumes which were inefficient and in many cases
may have still resulted in poor treatment coverage in the Ringold. Additionally, springs
appeared at the shoreline near some of these wells during low river stage injections. Based on
these observations, the spatial extent of treatment within the Ringold formation over this portion
of the barrier is in question. To improve treatment efficiency, injection wells screened only
across the contaminated upper portion of the Ringold formation are planned for installation along




the downstream portion of the barrier in the winter or early spring of 2008. Because these new
wells should act to improve the spatial extent of treatment within the Ringold formation, peak
90gr concentrations associated with high concentration treatment may be higher than would be
observed if this interval was first more effectively treated with the low concentration solution.
However, it should be noted that baseline ?Sr concentration depth profiles (from
characterization well 199-N-121, N-122, and N-123) indicate that significantly more
contamination resides within the Hanford portion of the profile, so limited pre-treatment of the
Ringold formation sediments should have less impact to the overall °Sr mobilization during
subsequent treatments than a similar limitation in the Hanford formation would be.

With this new well configuration over the downstream portion of the test site, it is estimated that
injection volumes of approximately 60,000 gal